Fluorescence-coupled CD conformational monitoring of filament formation of tau microtubule-binding repeat domain.
To clarify the contribution of the three- or four-repeated peptide moiety in tau microtubule-binding domain (MBD) to paired helical filament (PHF) formation, conformational transition accompanied by heparin-induced filament formation was investigated stepwise for four repeat peptides (R1-R4), one three-repeated R1-R3-R4 peptide (3RMBD), and one four-repeated R1-R2-R3-R4 peptide (4RMBD) using a combination of thioflavin S fluorescence and circular dichroism (CD) measurements in a neutral buffer (pH 7.6). The comparison of the fluorescence profile of each repeat peptide with those of 3RMBD and 4RMBD showed the synergistic contribution of R1-R4 to PHF formation of MBD. The CD spectrum measured as a function of filament formation time indicates that: (i) two conformational transitions occur for the filament formations of R3 (from the random structure to the beta-sheet structure) and 3RMBD (from the random structure to the alpha-helix structure), (ii) the filament formations of R2 and 4RMBD proceed via the synchronized conformational transitions of the alpha-helix and random structures, and (iii) the filament formation of 4RMBD is dependent on the aggregation behavior of R2. These data are useful for elucidating the MBD conformational transition in tau PHF formation.